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Abstract

Associations between urban adolescents’ victimization experiences and biological stress responses 

were examined, as well as emotion regulation as a moderator of these associations. Data from a 4-

wave longitudinal study with a low-income, community-based sample (n = 242; 91 % African 

American; 57 % female; M = 11.98, SD = 1.56 years at baseline) revealed that victimization, 

assessed over 3 study waves, was associated with an attenuated cortisol response to a stress 

interview at the final study wave, indicating that responses of the Hypothalamus–Pituitary–

Adrenal (HPA) axis were dysregulated. Cortisol responses were moderated by caregiver-reported 

adolescent emotion regulation, suggesting that this modifiable protective factor that is taught in 

many school-based prevention programs could help reduce harm associated with HPA axis 

dysregulation linked to victimization.
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Introduction

Numerous studies have linked victimization experiences to dysregulated hypothalamic–

pituitary–adrenal (HPA) axis responses (Aiyer et al. 2014; Alink et al. 2012; Griffin et al. 

2005; Kim et al. 2015; Negriff et al. 2015). Studies also have examined social moderators 

(e.g., support) of the relationships between exposure to violence and HPA axis responses 

(Aiyer et al. 2014). These and other studies are useful in that they can help us understand 

why, how, and for whom exposure to risks are related to later health problems given that 

HPA axis dysregulation is linked to a range of poor mental and physical health outcomes 

(Cohen et al. 2000; Herbert 2013).
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The vast majority of the extant literature on exposure to violence or conflict and biological 

stress responses, however, has focused on the HPA axis. Victimization experiences, however, 

may activate more than one biological system. Victimization experiences may activate the 

HPA axis because of their socially evaluative qualities (Dickerson and Kemeny 2004) as 

well as the sympathetic branch (SNS) of the autonomic nervous system (ANS) due to 

evoking a “fight or flight” response (Berntson et al. 1991). The present study builds on the 

body of literature to date by examining associations between adolescents’ experiences of 

victimization and physiological stress responses in two biological systems—the HPA axis 

and the ANS. Additionally, when moderators have been examined, they have tended to be 

social moderators such as social support or relationship quality. The current study examines 

the role of emotion regulation—a modifiable skill taught in many school-based prevention 

programs—as a potential protective factor in the association between victimization 

experiences and biological stress responses.

Psychobiology of the Stress Response

Historically, research to elucidate the mechanisms linking stress and disease has focused on 

the HPA axis and the SNS branch of the ANS (Rohleder 2014). When activated, the HPA 

axis triggers the release of glucocorticoids, including cortisol, and the SNS releases 

catecholamines into circulation. Within the ANS, the SNS and parasympathetic nervous 

system (PNS) work in concert to regulate physiological arousal to stressors (Lucas-

Thompson and Granger 2014). The ANS is responsible for “fight or flight” reactions and 

responds more quickly to acute stressors than the HPA axis. While short-term activation of 

these systems is adaptive and promotes allostasis, or the dynamic interplay of physiological 

systems focused on adjusting the body’s operating range in response to physical, 

psychological, and environmental demands, prolonged and/or repetitive stress results in 

dysregulation of these systems through disruption of diurnal patterns and inefficient turning 

on and off of glucocorticoids and catecholamines, thus contributing to allostatic load and 

increased disease risk (McEwen and Seeman 2003). In this study, HPA axis activation was 

indexed by cortisol; SNS functioning was indexed by salivary α-amylase (sAA). Salivary 

alpha amylase (sAA) is a sensitive, reliable and valid biomarker of stress-related changes in 

the sympathetic nervous system (Nater and Rohleder 2009).

Exposure to Violence, Cortisol, and Salivary Alpha Amylase Responses

A number of studies over the past decade have reported data linking adolescents’ direct or 

indirect experiences with violence to a blunted cortisol response (e.g., Aiyer et al. 2014; 

Alink et al. 2012; Dulin-Keita et al. 2010; Kliewer 2006; Negriff et al. 2015; Peckins et al. 

2012). For example, Aiyer and colleagues followed 266 high-risk youth (80 % African 

American) over middle and late adolescence. Cumulative exposure to direct and indirect 

community violence, assessed over 7 waves of data collection, was associated with an 

attenuated cortisol response in early adulthood, assessed with three saliva samples collected 

during the young adult interview at wave 7. This response was most pronounced in males. 

Peckins et al. (2012) also examined both direct and indirect exposure to community 

violence, but in association with cortisol reactivity to a laboratory task among 124 youth 

(90 % white, non Hispanic) recruited from a rural community. Exposure to violence 

predicted cortisol reactivity in males (but not females) longitudinally, even after accounting 
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for prior exposure to violence and mental health symptoms. In a longitudinal study of 454 

youth aged 9–13 at baseline, Negriff et al. (2015) found that child maltreatment status was 

associated with an attenuated cortisol response to the Trier Social Stressor Test for Children 

(TSST-C) for males, but not for females. Overall, these and other studies reveal a tendency 

for victimized youth to show a blunted cortisol response, perhaps as an adaptation to chronic 

stress and hypersecretion of cortisol over a period of time (Blair 2010; Trickett et al. 2010).

In contrast to studies examining linkages between exposure to violence and cortisol, 

research linking adolescents’ direct and indirect exposure to violence and ANS responses is 

less common. Gordis et al. (2010) studied family members’ biological stress responses to a 

family conflict discussion task. Adolescents from families with a history of interparental 

aggression showed a reactive response to the task, indicated by elevations in sAA, compared 

with adolescents from families with no family history of interparental aggression. In another 

study of responses to marital conflict, Lucas-Thompson and Granger (2014) also found that 

youth exposed to high levels of interparental conflict showed high levels of sAA reactivity to 

a stress task. Based on these data, it might be reasonable to hypothesize a positive 

association between youth’s victimization experiences and their sAA responses.

Emotion Regulation

Thompson (1994) defined emotion regulation as “…the extrinsic and intrinsic processes 

responsible for monitoring, evaluating, and modifying emotional reactions, especially their 

intensive and temporal features, to accomplish one’s goals” (pp. 27–28). Shields and 

Cicchetti (1997) emphasized the importance of socially appropriate emotional displays as 

well as the adaptive nature of regulation in their assessment instrument. One way to 

conceptualize emotion regulation skill is as an asset, a perspective consonant with a focus on 

resources that can buffer youth from experiencing the full extent of the risks to which they 

are exposed. Several studies have demonstrated the buffering effects of emotion regulation 

on the relationship between exposure to community violence and various adjustment 

outcomes, including aggressive behavior and internalizing symptoms (Kliewer et al. 2004; 

Shahinfar 1998). For example, Shahinfar found, in a study of 155 African American 

preschool children enrolled in Head Start, that child emotion regulation skill moderated the 

effect of children’s victimization by community violence and externalizing problems. 

Kliewer et al. (2004), in a short-term longitudinal study with 101 low-income African 

American families, found that caregivers’ ratings of youth emotion regulation skill 

attenuated the association between exposure to community violence and youth- and 

caregiver-rated internalizing symptoms, although emotion regulation was not protective at 

the highest levels of exposure to violence. Researchers, however, have not extended this 

work to health outcomes. That is, researchers have not investigated the extent to which 

emotion regulation skill buffers adolescent victimization experiences on health outcomes or 

physiological stress responses such as dysregulated cortisol that predict future health. 

However, a related construct termed shift-and-persist (Chen 2012; Chen and Miller 2012), 

which has been conceptualized as a form of emotion regulation, has health benefits for 

children low in socio-economic status (Chen et al. 2011; Kallem et al. 2013). Thus, a second 

aim of the present study was to investigate emotion regulation—a modifiable skill taught in 
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many school-based prevention programs—as a potential protective factor in the association 

between victimization experiences and biological stress responses.

Hypotheses

The sample focused on youth recruited from neighborhoods with moderate to high levels of 

violence, based on police statistics and census data. Families were followed annually for 

four waves; data were collected via in-home interviews conducted with youth and their 

maternal caregivers. It was hypothesized, based on prior literature (Aiyer et al. 2014; 

Kliewer 2006), that victimization experiences assessed over the first three waves of the study 

would be associated with a hyporesponsive cortisol pattern and with an amplified salivary 

alpha amylase response at Wave 4 of the study. That is, it was expected that as youth’s 

victimization experiences increased their cortisol responses would decrease, and their 

salivary alpha amylase responses would increase. It also was hypothesized that good 

emotion regulation skills would buffer the relationship between victimization experiences 

and biological stress responses. Specifically, it was predicted that the relationship between 

victimization and cortisol would be less attenuated for youth with good emotion regulation 

skills compared to youth with poor emotion regulation skills, and the relationship between 

victimization and salivary alpha amylase would be diminished for youth with good emotion 

regulation skills compared to youth with poor emotion regulation skills.

Methods

Participants

Youth and their maternal caregivers (N = 358 families) were recruited for a 4-wave 

longitudinal study of the consequences of exposure to violence. The analytic sample for the 

present study included 242 urban adolescents who had biological data at Wave 4. Youth 

were either in the 5th or 8th grade at baseline (M = 11.98 years, SD = 1.56, range = 9–16 

years; 43 % male; 91.3 % African American/black; 3.4 % white; 2.5 % American Indian; 

0.6 % Asian; 2.2 % multiracial). Most caregivers were the youth’s biological mother 

(88.0 %), but the sample also included grandmothers (6.2 %), adopted mothers (2.1 %), 

stepmothers (0.8 %), and other female relatives (2.9 %). Many caregivers had never married 

(41.3 %) although a variety of family structures were represented in the sample including 

families who were married/cohabitating (32.2 %), separated (14.9 %), divorced (9.5 %), or 

widowed (2.1 %). Caregiver education also was diverse. A quarter of the sample had not 

completed high school (26.1 %), another quarter had completed high school or had earned a 

General Education Diploma (GED) (24.9 %), a third quarter had completed some college 

but had not earned a degree (24.1 %), 5.8 % had earned an Associate’s degree, 9.1 % had 

earned a Vocational degree, 8.3 % had earned a bachelor’s degree, and 1.6 % had earned 

advanced degrees. Median household income was between $301–400 a week at baseline, 

and 54 % of the sample had household incomes below the poverty line based on Federal 

guidelines.

Measures

Victimization—At waves 1, 2 and 3, youth reported on their past year victimization 

experiences using the Survey of Children’s Exposure to Violence (Richters and Saltzman 
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1990). Youth indicated on a scale from 0 (never) to 4 (almost every day) how often they had 

experienced 10 types of victimization ranging from being slapped, hit, or punched by 

someone to being shot. Items began with the stem, “How many times in the past year have 

you yourself been …” All items used in the study are listed on Table 2. Correlations across 

the 3 waves ranged from .47 to .56, ps < .001. At baseline our assessment included follow-

up questions asking who perpetrated the victimization for five of the ten items (see Table 3). 

These follow-up questions were part of the original Richters and Saltzman measure. A 

recent meta-analysis reported that this measure is the most frequently used tool to assess 

youth’s exposure to community violence, and it appears to have good predictive validity 

(Fowler et al. 2009).

Emotion Regulation—The 8-item emotion regulation subscale from the Emotion 

Regulation Checklist (ERC; Shields and Cicchetti 1997), reported by caregivers at Waves 1, 

2, and 3, was used to assess youth’s emotion regulatory skills. The emotion regulation 

subscale consists of items tapping adaptive regulation, including equanimity, emotion 

understanding, and empathy, such as “Is empathic towards others; shows concern when 

others are upset or distressed.” Each item on the ERC is rated on a four-point Likert scale 

from (1) never to (4) always. The ERC has excellent reliability and validity. Cronbach alphas 

in the present study were .70, .72, and .69 at Waves 1–3, respectively. Assessments at these 

three waves were correlated .55 to .59 (ps < .001) and were combined to form an aggregate 

index of emotion regulation skill.

Biological Stress Responses—Cortisol and salivary alpha amylase (sAA) in response 

to a stress task, the Social Competence Interview (SCI; Ewart et al. 2002) was assessed at 

Wave 4. The SCI is a 15–20 min audiotaped interview designed to promote physiological 

arousal and has been correlated repeatedly with changes in blood pressure and heart rate 

(Chen et al. 2002). The SCI has two phases: a hot phase and a cool phase. During the hot 

phase, the interviewer asks the adolescent to re-experience a stressful event and asks 

questions about the participant’s thoughts and feelings during the event. The cool phase 

follows with the interviewer asking the participant to describe how the situation would have 

ideally ended and what could be done to achieve that outcome. Saliva samples were 

collected from the adolescents directly before the start of the SCI (2 samples), at the end of 

the “hot” phase, and 10, 10, and 20 min later, yielding 6 samples. Participants were 

instructed not to exercise, eat, or drink caffeinated beverages 2 h prior to the SCI. Saliva was 

collected using salivettes. Adolescents were asked by the interviewer to place a cotton swab 

in their mouth and chew for about 1 min. The adolescent spit the swab into the salivette tube 

and the samples were frozen at a 270 °C or below until the samples were taken to the 

laboratory for analysis. The saliva samples were assayed at the [location removed for blind 

review] for using enzyme immunoassays specifically designed for saliva analysis. Saliva 

samples were thawed, spun and refrozen for batch processing. On the day of the assay, 

samples were thawed and assayed directly with no further centrifugation. The assay for sAA 

employed a chromagenic substrate, 2-chloro-p-nitrophenol, linked to maltotriose. The 

enzymatic action of sAA on this substrate yields 2-chloro-p-nitrophenol, which can be 

spectrophotometrically measured at 405 nm using a standard laboratory plate reader. The 

amount of sAA activity present in the sample is directly proportional to the increase (over a 
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2-min period) in absorbance at 405 nm. Results are computed in units/milliliter of sAA 

using the following formula: (absorbance difference per minute × total assay volume [328 

ml] × dilution factor [200])/(millimolar absorptivity of 2-chloro-p-nitrophenol [12.9] × 

sample volume [0.008 ml] × light path [0.97]). The assay for cortisol used 25 μl of saliva, 

which has a lower sensitivity of .007 μg/dl. Staff determined method accuracy by spike 

recovery, and staff determined linearity by serial dilution of 105–95 %. Following Granger et 

al. (2007), all samples were assayed in singlet. Area under the curve with respect to ground 

(AUCG), which computes total output, was calculated for the cortisol and sAA responses 

using Pruessner et al.’s (2003) formula.

Control Variables—Adolescent age, adolescent sex, interview start time, and pubertal 

status at baseline were included as control variables as these variables are known correlates 

of either cortisol or alpha amylase. The Pubertal Development Scale developed by Petersen 

et al. (1988) was used to measure pubertal status. This 5-item non-verbal assessment of 

pubertal status requires an adolescent to answer questions pertaining to the degree of his or 

her own pubertal status. Regardless of sex, all adolescents are asked to answer items on 

growth spurt, pubic hair, and skin change. Boys have additional questions about facial hair 

and girls have additional questions about menarche and breast development. The four-item 

response scale provides responses that allow the adolescent to tell where they are in pubertal 

development: 1 (has not yet begun), 2 (has barely started), 3 (is definitely underway), and 4 

(growth or development is complete). The reliability of the items ranges from .68 to .83 

(Petersen et al. 1988). Cronbach alpha in the current study was .84 for males and .74 for 

females. Adolescent age and sex were used as controls for the predictor, victimization, as 

well as the outcomes, biological stress responses.

Procedure

The Virginia Commonwealth University Institutional Review Board approved the project. 

Participants were recruited from Richmond, VA, a community with a large population of 

African-American adolescents. U.S. Census data (2000) indicated that 61 % of 15 to 24-

year-olds in Richmond were African-American, and 61 % of children lived in 

neighborhoods classified as high in poverty (Kids Count 2004). Participants were recruited 

from neighborhoods in the Richmond area that had high levels of violence and/or poverty 

based on police statistics and census data. Participants were recruited through community 

agencies and events, and by canvassing qualifying neighborhoods via flyers posted door-to-

door. Respondents were screened for eligibility over the telephone. To be eligible, 

participants had to have a fifth or eighth grader living in the home, and an adult female 

caregiver needed to participate in the interview. Only English-speaking participants were 

recruited into the study. Consistent with studies using similar designs and populations, 63 % 

of eligible respondents chose to participate and were scheduled for interviews, which were 

conducted in participants’ homes unless a family requested to be interviewed elsewhere.

Interviewers thoroughly reviewed the parental consent and adolescent assent forms with the 

family, and answered any questions. The caregiver received a copy of the signed consent 

form. After the maternal caregiver provided written consent, the caregiver and adolescent 

separated for the interviews. Assent was provided by the adolescent before initiating the 
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interview. Participants agreed to participate in series of four annual interviews. A Certificate 

of Confidentiality was obtained from the National Institutes of Health (NIH) to protect 

families’ responses since adolescents were reporting on illegal behavior (i.e., substance use) 

as part of the study. Information about discounted health insurance for children and other 

community resources were distributed to caregivers at the time of the interview. Face-to-face 

interviews using visual aids were used to collect the data, and all questions were read aloud, 

with the exception of a small portion of the adolescent interview. Adolescents who had 

passed a reading-screening test answered several (primarily sensitive) questions in a booklet 

without interviewer assistance. Tests for interviewer race and sex effects revealed no 

systematic biases, ps >.10. Interviews with the caregiver and adolescent lasted 

approximately 2.5 h and participants received $50 in gift cards per family at each wave.

Analytic Strategy

Descriptive information on and correlations among the study variables is presented first. 

Next, structural equation modeling was utilized to test the primary study hypotheses using 

Mplus version 7.31 (Muthén and Muthén 2015), which allowed missing data to be handled 

with full information maximum likelihood (FIML). FIML uses all information in the data 

for analyses, allows for less biased estimates, and is an efficient missing data technique 

(Wang and Wang 2012). The fit for each model was assessed using the χ2 value, the 

Comparative Fit Index (CFI), the Tucker Lewis Index (TLI), the Root Mean Square Error of 

Approximation (RMSEA), and the Standardized Root Mean Square Residual (SRMR). 

Values of 0.90 or above for the CFI (Bentler 1990) and 0.08 or below for the RMSEA 

(Browne and Cudeck 1993) indicated that the model adequately fit the data. Separate models 

were run for cortisol and sAA. Youth reports of victimization at Waves 1, 2, and 3 were used 

as manifest indicators of the latent construct victimization. Victimization was regressed on 

adolescent sex and age to control for these influences on the likelihood of exposure; the 

marker of biological stress response (cortisol or sAA) was regressed on adolescent sex and 

age, pubertal status at wave 1, and time of day of data collection to control for these 

influences on the biological stress response.

Hierarchical linear regression analyses were used to test the hypothesis that youth higher in 

caregiver-rated emotion regulation capacity would show a weaker association between 

victimization and biological stress responses than youth lower in caregiver-rated emotion 

regulation capacity. These models allowed for the full range of the emotion regulation 

variable to be modeled in the analyses. Regression models controlled for adolescent sex, 

age, pubertal status at wave 1, and time of day. A composite victimization score was 

computed from waves 1, 2, and 3 using parameter estimates from the structural equation 

model. This composite variable, as well as the composite measure of emotion regulation, 

was centered and a victimization × emotion regulation interaction term was computed from 

the centered variables (Aiken and West 1991). Cook’s Distance measure (Cook and 

Weisberg 1982) was examined to test for possible multivariate outliers that could be 

affecting the regression results. Interactions between victimization and adolescent sex also 

were computed to examine the possibility that the association between victimization and 

cortisol differed by adolescent sex. When significant, interactions were plotted to facilitate 

interpretation of the findings.
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Results

Attrition Analyses

Youth who completed all four waves of interviews and who provided physiological data (N 
= 242) were compared with youth who provided data at earlier waves of the study (N = 116) 

on adolescent sex, baseline levels of victimization, and pubertal status using t-tests and χ2 

tests. There were no differences between youth who attrited versus youth who remained in 

the study on either baseline levels of victimization, t(354) = 1.26, p > .10 or pubertal status, 

t(347) = 1.05, p >.10. However, youth who attrited were more likely to be male, χ2 (1) = 

4.35, p < .05, Phi φ = .11, which is considered a small effect. At Wave 1, 54 % of the sample 

was female; at Wave 4, 57 % of the sample who provided physiological data was female. 

(Five families completed Wave 4 interviews where the adolescent did not provide 

physiological data.)

Data Cleaning and Transformation

The SCI for each participant was reviewed prior to beginning analysis. Participants were 

excluded from analyses if the SCI was incomplete, if a stressful event was not recalled, if the 

participant was not engaged in the process based on the interviewer’s impression, or if the 

times for the hot and cool phases of the SCI were anomalous. Descriptive statistics for 

cortisol and sAA were calculated and outliers were truncated to 3 SD from the mean 

(Granger et al. 2012). AUCGround was calculated for cortisol and sAA; their distributions 

were skewed and kurtotic and therefore they were log transformed.

Descriptive Information and Correlations Among Study Variables

Descriptive information on and correlations among the study variables is presented in Table 

1. Percentages of youth reporting any victimization at waves 1, 2, 3 for each of the 10 types 

of victimization assessed in the study are reported in Table 2. As seen in the table, being 

slapped, hit, or punched was endorsed most frequently, followed by being threatened with 

serious physical harm. Being attacked with a knife or shot with a gun were extremely rare. 

Table 3 presents information on the source of perpetration for five of the ten victimization 

events at baseline, the only wave for which these data were obtained. As seen in Table 3, 

over two-thirds of the slapping, hitting, and punching; over 80 % of the physical threats; 

nearly three-quarters of the beatings; and half to three-fourths of the victimization involving 

drugs was perpetrated by same-age mates that were friends, acquaintances, or strangers of 

the adolescent, with the majority of these events perpetrated by same age friends and 

acquaintances.

Associations Between Victimization and Biological Stress Responses

Outcome: Cortisol—Results of the structural equation model for cortisol revealed that the 

model was a good fit to the data (N = 237, χ2 (12) = 13.60, p > .05; RMSEA = .024 CI [0, .

073]; CFI = .994; TLI = .989; SRMR = .027). As hypothesized, victimization was negatively 

associated with total cortisol output (b = −.15, p < .05), after accounting for time of day of 

data collection, adolescent sex, and pubertal status at baseline, each of which were 

significant, and adolescent age, which was not significant. This model also accounted for 
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effects of adolescent age and sex on victimization, both of which were significant. See Fig. 1 

for a depiction of the findings.

Table 4 presents the hierarchical regression results of the moderator analysis. As seen in the 

table, this model was significant, accounting for 43.9 % of the variance in cortisol AUCG, 

F(7, 212) = 23.71, p < .001. Inspection of outlier statistics revealed no multivariate outliers. 

After accounting for adolescent age, sex, pubertal status, and time of day of data collection, 

as well as the main effects of victimization and emotion regulation, there was a significant 

victimization × emotion regulation interaction. This interaction is plotted in Fig. 2. As 

illustrated in the figure, there was a strong, negative association between victimization and 

cortisol when emotion regulation was low, and no association when emotion regulation was 

high.

Addition analyses were conducted to determine if there were victimization × sex or 

victimization × emotion regulation × sex interactions. There were none, indicating that the 

relationship between victimization and cortisol was operating similarly for both males and 

females, and that emotion regulation was having a similar protective effect on the 

relationship between victimization and cortisol for both males and females.

Outcome: Salivary Alpha Amylase—Results of the structural equation model for 

salivary alpha amylase revealed that the model was an adequate fit to the data (N = 237, χ2 

(12) = 15.79, p > .05; RMSEA = .037 CI [0, .080]; CFI = .974; TLI = .952; SRMR = .029). 

However, in contrast to the model with cortisol and contrary to hypotheses, victimization 

was not associated with salivary alpha amylase (b = −.01, p > .05). Additionally, none of the 

control variables were significantly associated with sAA. The hierarchical regression 

analysis predicting sAA from victimization experiences, emotion regulation capacities, and 

their interaction was not significant, F(7, 207) = 0.60, p >.10.

Discussion

Numerous studies have linked victimization experiences to dysregulated hypothalamic–

pituitary–adrenal (HPA) axis responses (Aiyer et al. 2014; Alink et al. 2012; Griffin et al. 

2005; Kim et al. 2015; Negriff et al. 2015), but largely have ignored responses in other 

biological systems. However, victimization experiences likely activate more than one 

biological stress response system, given the threats that they evoke and the potential to 

heighten concerns regarding social evaluation (Berntson et al. 1991; Dickerson and Kemeny 

2004). Further, the protective factors that have been studied in relationship to victimization 

and stress responses tend to be social rather than skill-based. In response to these gaps in the 

literature, the present study examined prospective associations between adolescents’ 

victimization experiences, which were aggregated over three waves, and biological stress 

responses in the HPA axis and the autonomic nervous system (ANS), assessed at the fourth 

and final study wave. Additionally, caregiver-rated adolescent emotion regulation was 

examined as a protective factor in the relationship between victimization and biological 

stress responses.

Kliewer Page 9

J Youth Adolesc. Author manuscript; available in PMC 2018 February 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Structural equation modeling revealed that youth’s victimization experiences were 

negatively associated with total cortisol output in response to a stress task. However, no such 

association was observed between victimization and salivary alpha amylase. Our findings 

contribute to a growing literature supporting the attenuation hypothesis (Trickett et al. 2010), 

which is particularly applicable for youth experiencing chronic stress. The negative 

association between victimization and cortisol output observed in our data may reflect the 

down regulation of the HPA axis in an attempt to minimize the physiological damage caused 

by repeated arousal of the stress response system. As noted by Miller et al. (2007), this cycle 

of repeated activation followed by a blunting of the stress response may increase youth’s 

vulnerability to mental as well as physical health problems. A comprehensive approach to 

health assessment is important, as some youth experiencing chronic stress show good 

adaptation in some areas, and poor functioning in other areas (c.f., Brody et al. 2013).

One reason the victimization reported by the youth in this study may be threatening and, 

therefore, lead to activation of the HPA axis, followed by downregulation, is that the 

majority of victimization acts reported by youth were perpetrated by same-age friends and 

acquaintances—individuals who likely are a part of the adolescents’ social circles. Social 

comparison intensifies during adolescence, and ongoing brain development during this 

developmental period makes some adolescents especially sensitive to social evaluation and 

rejection (Somerville 2013). Further, the urban context places considerable importance on 

reputation and maintaining “respect” (Farrell et al. 2010; Jäggi and Kliewer 2015). The 

extent to which these victimization experiences made youth feel disrespected or feel that 

their standing in the community was diminished likely contributed to activation of the 

biological stress response system.

Several distinct areas for future research emerge from the above findings. First, the data on 

perpetrators suggests that more systematic assessment of the source of exposure to violence 

should occur, even when using measures designed to assess exposure to “community” 

violence. The violence literature rightly has been criticized for being “siloed” (Hamby and 

Grych 2013), and scholars have argued that greater recognition of the connection between 

different forms of violence will improve approaches to research and prevention (Hamby and 

Grych 2013). By systematically assessing who has perpetrated violence in different settings 

or of different types (e.g., hitting; threatening) researchers will be able to get a more accurate 

view of the unique and common types of victimization to which youth are exposed. Second, 

consistent with stress and coping theory (Lazarus and Folkman 1984), a cognitive appraisal 

process likely mediated the pathway from victimization experiences to HPA axis 

dysregulation. Future research should attempt to measure this appraisal process, perhaps by 

incorporating assessments of the appraisals of specific events, and evaluate the extent to 

which the appraisal process accounts for the observed association between victimization and 

dysregulation.

Results of the analyses yielded several implications for interventions. The fact that the most 

commonly reported victimization experienced were perpetrated by young friends and 

acquaintances suggests that these experiences were very impactful to youth. Prior research 

has shown that victimization by peers affects physical and emotional well-being (Hawker 

and Boulton 2000) and academic performance (Nakamoto and Schwartz 2010). Thus, 
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adolescents who are targets of peer victimization may need special attention from 

interventionists.

Emotion Regulation as a Protective Factor

The second major finding in the article was that adolescents’ emotion regulation skill, as 

rated by caregivers, moderated the victimization—cortisol association: There was significant 

negative association for youth with low levels of emotion regulation, and no association for 

youth with high levels of emotion regulation. This finding is consistent with prior research 

focused on exposure to community violence and mental health outcomes using similar 

samples and measures (e.g., Kliewer et al. 2004).

This finding is particularly good news for prevention scientists because emotion regulation is 

a modifiable skill and it is taught in many school-based prevention programs. For example, 

the PATHS curriculum (Greenberg et al. 1995), the Resolving Conflict Creatively Program 

(Brown et al. 2004), and Second Step (Frey et al. 2000) all include modules on emotion 

regulation. Thus, many youth may have access to these resources in their local communities. 

In addition to school-based prevention programs, emphasizing this skill to parents and 

training parents as emotion coaches is a strategy that could be used to complement school 

programming. Researchers have shown, for example, that parents’ philosophy about 

emotion, that is, their awareness, acceptance, and coaching of emotions (Gottman et al. 

1997) is associated with low-income African American boys’ emotion regulation 

(Cunningham et al. 2009). The fact that the data from this study indicate that emotion 

regulation appears to be equally helpful in terms of physiological outcomes for male and 

female youth following victimization suggests that programs do not need to be designed 

specifically for one sex.

The current study did not address the intersection of different forms of aggression (e.g., 

proactive and reactive aggression) with victimization, emotion regulation, and subsequent 

stress responses. An area for future research might be to evaluate the role different forms of 

aggression play in the promotion of emotion regulation (or alternatively, dysregulation) 

following victimization, and the impact on health or re-victimization, as proactive 

aggression may actually promote emotion regulation (Ostrov et al. 2013) and or buffer 

against peer victimization (Ostrov et al. 2014).

Study Strengths and Limitations

Strengths of the study include a hard to recruit sample, data from multiple sources (youth, 

caregivers), use of multiple methods (questionnaires, physiological assessments), tests of 

stress responses in two biological systems, and evaluation of a modifiable, skill-based 

protective factor widely linked to both physical and mental health outcomes. Well-validated 

measures of both victimization and emotion regulation were used and aggregated over time 

which provided stable estimates of these constructs. Unique among most reports of exposure 

to violence in youth, the source of exposure was documented for the items for which it made 

sense to do so. Thus, this study used a measure of victimization that likely captured 

exposures occurring in several microsystems in an adolescent’s life. Lastly, structural 

equation modeling was used to test the main hypothesis.
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Despite these strengths, a number of limitations to the study can be noted. Across the four 

waves of the study, there was 31 % attrition, with males more likely to attrit than females, 

although this effect was small. Although this is not unusual in studies located in under 

resourced communities, and although the analytic sample did not differ from the sample who 

attrited on key variables other than adolescent sex, there may be subtle differences that were 

undetectable given the loss of participants. Second, due to resource and access issues, youth 

and maternal caregivers were recruited into the study. Thus, the data on emotion regulation 

does not have the perspective of social or biological fathers. Third, the study focused on 

emotion regulation because this is a modifiable protective factor that has tremendous 

practical significance for intervention programming. There likely are other viable protective 

factors that were not evaluated that are equally important to examine. Finally, the study 

methodology assumed that the victimization youth were experiencing and reported was 

stressful, but appraisals were not measured in such as way as to isolate youth’s assessments 

of victimization experiences versus other types of exposure to violence. However, symptoms 

of post-traumatic stress that were measured directly following assessments of exposure at 

each wave were correlated between .31 a nd .42 (all ps <.001), suggesting that the 

experience of the event, or the memory of it, was distressing.

Conclusion

The present study contributes to our understanding of adaptation in the face of stressors, 

specifically victimization experiences. The study demonstrated a robust link between being 

victimized and producing a blunted cortisol response, which may increase the likelihood of 

youth developing health or mental health disorders (Miller et al. 2007). This now-classic 

attenuation response likely is the result of the down-regulation of the HPA axis in an attempt 

to minimize the physiological damage caused by repeated arousal of the stress response 

system. This study found that the most common victimization experiences encountered by 

urban adolescents, including slapping, hitting, and punching and being threatened with 

physical harm were perpetrated by young friends and young acquaintances, which may 

explain why these experiences are particularly threatening to youth. Further, the study 

showed that victimization was not associated with an HPA axis response for youth with 

above average emotion regulation skill, as rated by caregivers, while victimization was 

negatively associated with an HPA axis response for youth with below average emotion 

regulation skill. The finding with emotion regulation suggests a promising avenue to reduce 

potential negative physical and mental health consequences associated with a blunted HPA 

axis response, namely bolstering youth’s emotion regulation skills. School-based prevention 

programming augmented with parent training as emotion coaches are some potential 

avenues for intervention suggested by these data.
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Fig. 1. 
Relationship between victimization and HPA axis response controlling for the contributions 

of youth sex and age on victimization, and the contributions of youth sex, age, pubertal 

status at Wave 1, and time of day of data collection on cortisol responses. Standardized 

parameter estimates are presented in the figure. N = 237, χ2 (12) = 13.60, p >.05; RMSEA 

= .024 CI [0, .073]; CFI = .994; TLI = .989; SRMR = .027
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Fig. 2. 
Relationship between victimization and cortisol AUCG at high and low levels of emotion 

regulation
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Table 2

List of forms of victimization assessed and percentage of youth reporting any exposure in the previous year

Item Wave 1 Wave 2 Wave 3

How many times have you yourself been …

Chased by gangs or older kids? 15.9 12.7 7.3

Asked to get involved in any aspect of selling or distributing illegal drugs? 3.5 15.9 15.1

Asked to use illegal drugs? 7.2 18.4 18.1

At home when someone has broken into or tried to force their way into your home? 3.1 8.3 7.0

Threatened with serious physical harm by someone? 16.7 20.0 21.4

Slapped, punched, or hit by someone? 50.4 36.5 37.3

Beaten up or mugged? 8.3 15.0 7.7

Attacked or stabbed with a knife? .01 1.9 2.2

Shot with a gun? .004 1.6 1.1

In any kind of situation not already described where you were extremely frightened or thought that you would 
get hurt very badly or die?

15.3 18.7 13.5
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Table 4

Hierarchical linear regression predicting cortisol AUCG at Wave 4 from victimization, emotion regulation, 

their interaction, and controls

Step 1 2 3

1 Sex .14** .17** .16**

Age −.01 −.01 .01

Pubertal status .17** .17** .15**

Time of day −.57*** −.58*** −.59***

2 Victimization −.12* −.10

Emotion regulation 0 .02

3 Victimization 9 emotion regulation .11*

Model F 37.90*** 26.47*** 23.71***

Model R2 .414*** .427*** .439***

Change in R2 .014 .012*

F(7, 212) = 23.71 at the final step of the model

*
p < .05;

**
p < .01;

***
p < .001
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